Modulation by cAMP of IL-1beta-induced eotaxin and MCP-1 expression and release in human airway smooth muscle cells.
Inflammatory cells, such as eosinophils, seem to be key players in the inflammatory process of asthma. These cells are attracted by chemokines, for example eotaxin and monocyte chemotactic protein (MCP-1). In this study, the authors investigated whether eotaxin and MCP-1 expression and release in human airway smooth muscle cells could be modulated by an increase in intracellular cyclic adenosine monophosphate (cAMP) concentration. The possible involvement of cAMP-dependent protein kinase A (PKA) was also studied. Forskolin, a direct stimulator of adenylyl cyclase, decreased the interleukin (IL)-1beta-induced eotaxin and MCP-1 release by 73+/-8 and 65+/-6%, respectively. 8Bromo-cAMP, a cAMP analogue, similarly decreased the chemokine production by 58+/-9 and 63+/-8% for eotaxin and MCP-1, respectively. Prostaglandin E2, known as an activator of the prostanoid receptors EP2 and EP4, which are positively coupled to adenylyl cyclase, also decreased the IL-1beta-induced eotaxin and MCP-1 production by 57+/-17 and 53+/-4%, respectively. H-89, an inhibitor of PKA, was able to inhibit the decrease in eotaxin and MCP-1 protein release induced by forskolin. Using Western-blot analysis, no effect of cAMP was found on the IL-1beta-induced p38 mitogen-activated protein kinase, extracellular signal-related kinase or cJun N-terminal kinase activation. This study shows that an increase in intracellular cyclic adenosine monophosphate concentration may decrease the interleukin-1beta-induced eotaxin and monocyte chemotactic protein-1 expression and production. This can be inhibited by addition of H-89, an inhibitor of cyclic adenosine monophosphate-dependent protein kinase. No decrease was observed in interleukin-1beta-induced p38 mitogen-activated protein kinase, extracellular signal-related kinase or cJun N-terminal kinase activation. These findings may be important for the further development of new anti-inflammatory drugs.